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d iIntro uct on
¾ 32 9% of the nearly nine million hectares occupied by the,
Castilla y León region (in central-northwestern Spain) are now
f t dores e .
¾10% of these forest areas are of natural origin.
¾The presence of microthermal pines (Pinus nigra Arnold and
Pi l t i L ) h t l ithi th i tnus sy ves r s . w ose na ura ranges w n e reg on are a
present very small has led to different interpretations of the Fig 1 Study sites (A Tubilla del Agua B Tubilla del, . . . - , -
Lago and C Fuentetoba) and nearby sites for whichcurrent vegetation dynamics. , -published palaeobotanical studies are available (pollen
¾H th i i bl id th t Pi and macroremain studies) 1: Mampodre (Muñoz Sobrinoowever, ere s now apprec a e ev ence a nus was .
et al 2003) 2: Lillo (García Antón et al 1997) 3: Valle
locally dominant on the Northern Meseta and surrounding
., . ., .
de la Nava (Menéndez Amor 1968) 4: Santa Gadea 5:, . ,
Huidobro (Iriarte et al 2003) 6: San Mamés de AbarFig 2 Espinosa de Cerratofoothills throughout most of the Holocene. ., .(Iriarte et al 2001) 7: La Piedra (Ramil Rego et al. .(P l i ) F Mú i ., . - .,
1998) 8: Espinosa de Cerrato (Franco Múgica et al
a enc a . ranco g ca
Obj ti
. .,
2001) 9: Quintanar de la Sierra (Peñalba 1994; Peñalba
et al., 2001.
ec ves . ,et al 1997) 10: El Hornillo (Gómez Lobo 1993) 11:., . - , .
Quintana Redonda (García Antón et al 1995) 12:
¾I th k l d f th t ti d i f th D
., .
Curueño 13: Porma 14: Esla (Sánchez Hernando et alncrease e now e ge o e vege a on ynam cs o e uero , , .,1999) 15: Aguilar de Campoo (Alcalde et al 2001) 16:
and High Ebro Basins during the Holocene particularly the past
. ., .
Cevico Navero (Roig et al 1997) 17: Vega Cintoria, ., .
(Alcalde et al 2003)
distribution of P nigra
., .
St d
. .
u y areaMaterial and methods 9Climate is Mediterranean with marked continental characteristics   
9C f Calcareous litho acies dominated by gypsum, marls and retaceousPinecones Casts Woods
limestone.
30 cm 
STUDY SITES:
A- Tubilla del Agua 765m (Burgos):Fi 3 St d it A T bill d l A7mm 1 ,
Thi it t i t t ti b i th t h b
g. . u y s e - u a e gua. cm
s s e represen s an anc en raver ne arr er a as een17 wood remains from71 cones from 16 casts Tubilla del
disconnected from other smaller travertines that formed later in theTubilla del Lago.Tubilla del Lago Agua & Fuentetoba ,
drained valley Some pinecone casts and a pinecone fragment were found. .
Variables for
f l i l
B Tubilla del Lago 900m (Burgos):
mor o og ca
i - ,compar son.
Excavation work to create an artificial lake has brought to light large
t k b h d i f th f il h Th h d itIdentified by examining their shape identified via run s, ranc es an p ne cones rom e oss mars . e mars epos
d i th t l b d f th ti t i l has an extent of about 3 8 ha and a thickness of more than 7 5 man s ze, e ex erna or er o e compara ve ana om ca . . .
apophysis and the position and the studies making use of
C F t t b 1120 (S i )shape of the mucron in the umbo by thin sections prepared in - uen e o a, m or a :
f l i l i ll th j l Fig 4 Study site B Tubilla del Lago At this site water draining from Upper Cretaceous limestone marl stratamor o og ca compar son. a ree ma or p anes.
. . - .
, –
emerges to form a large travertine edifice. A pinecone cast was found at
th f t f th t ti difi¾All materials were compared with a reference collection. In e oo o e raver ne e ce.
th f i th d ith te case o p necones, ey were compare w curren
i i d i l ipopulations and other studied palaeobotanical sites D scuss on an ma n conc uss ons.      ¾Radiocarbon dating was performed by Beta Analytic Inc.
9P i t d i th H l t ll th f th t d it(Miami USA) and the Centro Nacional de Aceleradores (CNA) . n gra was presen ur ng e o ocene a a ree o e s u y s es,,
where there are currently no natural populations of this taxon The nearest(Seville Spain) Standard radiometric and AMS analyses were ., .
natural pine populations are nearly 30km away.used.
Fig 5 Study site C Fuentetoba 9P nigra was more widely distributed during the Holocene than at present. . - .
Results
.          , 
hi h i l t d b 6000 BP bi li ti d l ( B itRadiocarbon dates w c  s a so sugges e  y -yr-  oc ma c mo e s e.g.:  en o 2σ calibrated age A B
Garzón et al 2007)
Site Sample code Lab code Type 14C age (BP)
   
(cal BP)  . .  
TUB‐G‐01 Beta‐243503 wood 3160±50 3260–3480
9Th ll d f E i d C t (Fi XX) h th t PiTubilla del Lago TUB A 04 CNA 171 wood 3680±70 3840 4230 e po en recor  o  sp nosa e erra o g.  s ows a  nus was     ‐ ‐ ‐ –TUB D 04 CNA 172 wood 3150±70 3210 3550
locally dominant until anthropogenic forest clearance occurred after 1500
‐ ‐ ‐   –
TUAG BU 01 Beta 260006 CaCO3 2650±40 2730 2850          Tubilla del Agua . . ‐ –
TUAG P B 277713 1570 40 1370 1540 yr BP (Franco Múgica et al., 2001).. eta‐ cone ± – Fig 6 A: Cast from Tubilla del Agua B: Latex      Fuentetoba TOBA.SO.01 Beta‐260005 CaCO3 8220±50 9020–9400 . . .
pinecone obtained from the casts 9Coherent with the importance of P nigra in the potential vegetation on.      .      
b d il f h di Ib i l icar onate  so s o  t e supra-me terranean er an p a nsCharacteristics of the wood remains A B
Æ Palaeodata: e g : Franco et al 2001; García Amorena et alSite Type of sample Anatomical characters Taxon 2  . .    .,  -  . 
1º absence of thick epitelial cells in the resiniferous channels 1
2010Tubilla del Lago wood
                                                                               
2º window like crossfield pits P sylvestris/P nigra
Æ R li t l ti t i it i th D B i
                                                                             
3º Ray tracheids with sharp dentated walls
.  . 
e c  popu a ons a  var ous s es n e uero as n.           
Æ Potential maps and interpretations (Costa et al 1988; García      .,  -
Ch i i f h i i (R R d d H H k d E i ) Fig 7 Microscopic detail of the transverse Cervigón et al 2009)aracter st cs o  t e p ne cone rema ns  :  oun e ,  :  oo e ,  : eccentr c
. .
section (A) and radial section (B): 1:  .,  
W th t P i d t t l l ti ti b blType of L (Cone A (Cone L (Apophysis AA (Apophysis crossfield pits and 2: dentition of the radial e propose a  . n gra un erwen  recen  oca  ex nc on pro a y Site Samples    sample
   
length cm)
   
width cm)
   
length cm)
   
width cm)
Scale shape Mucron Taxon ,
t h id ll
induced by the increasing human activity
‐ ‐ ‐ ‐ rac e wa s.
     .
T bill d l L TUB 4 45±0 61 2 82±0 33 0 83±0 68 0 70±0 42 R HE P i
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